Cloning, sequencing, and expression of Rhodococcus L-phenylalanine dehydrogenase. Sequence comparisons to amino-acid dehydrogenases.
L-Phenylalanine dehydrogenase catalyzes the NAD(+)-dependent, reversible, oxidative deamination of L-phenylalanine to form ammonia, phenyl pyruvate, and NADH. The enzyme has been purified to homogeneity from Rhodococcus sp. M4, and a partial amino acid sequence was obtained. A cosmid library of Rhodococcus sp. M4 genomic DNA was prepared and used to isolate a 2.5-kilobase PstI fragment that contained the pdh gene. The open reading frame of 1068 nucleotides encodes a polypeptide of 356 amino acids, portions of which match the amino acid sequence determined for the purified enzyme. Expression of the Rhodococcus pdh gene in Escherichia coli, which does not contain a phenylalanine dehydrogenase activity, yields a soluble enzyme exhibiting phenylalanine dehydrogenase activity. Both the enzyme purified from Rhodococcus and the enzyme expressed in E. coli are post-translationally modified by removal of the amino-terminal methionine. The overall amino acid sequence is homologous to previously reported sequences of leucine and phenylalanine dehydrogenases as well as several glutamate dehydrogenases. The amino-terminal portion of the enzyme contains residues involved in L-amino acid binding and catalysis, while the carboxyl-terminal portion contains the presumptive dinucleotide-binding domain. A detailed sequence comparison of Rhodococcus phenylalanine dehydrogenase with leucine, phenylalanine, and glutamate dehydrogenases suggests residues involved in general amino acid binding and others that provide for amino acid discrimination.